A 60-year-old previously healthy man awoke with right arm pain and numbness. Opioids resulted in modest pain relief, but over the following weeks, the pain worsened. He began dropping things and had more difficulty writing, buttoning clothing, and opening jars. Cervical MRI demonstrated mild central canal stenosis and moderate foraminal stenosis at multiple levels, worse on the left. He received physical therapy and an epidural steroid injection for cervical radiculopathy, but his weakness worsened to near-paralysis of his right wrist and fingers.
Section 2
The muscle atrophy, sensory deficits, and absence of upper extremity reflexes suggest a peripheral process involving multiple nerve roots (C5-T1) or nerves (suprascapular, musculocutaneous, axillary, radial, median), or a brachial plexopathy (table e-1, links.lww.com/WNL/A76).
Severe pain at onset is typical for radiculopathies because of sensory nerve root irritation. Plexopathies associated with ischemia or inflammation such as immune-mediated brachial plexopathy (Parsonage-Turner syndrome) or diabetic radiculoplexus neuropathy are also associated with severe pain at the onset of weakness. Small fiber neuropathies are painful, but these are typically symmetric and distal in onset. Vasculitic neuropathy, which can present as multiple mononeuropathies, is also associated with severe pain.
Nerve conduction studies (NCS) and EMG were obtained approximately 3 months after symptom onset (table 1). Abbreviations: ADM = abductor digiti minimi; APB = abductor pollicis brevis; CMAP = compound muscle action potential; EDB = extensor digitorum brevis; EDC = extensor digitorum communis; EIP = extensor indicis proprius; FDI = first dorsal interosseous; Fibs/PSWs = fibrillation potentials or positive sharp waves; SNAP = sensory nerve action potential. a Abnormal. b Difficulty with relaxation impeded analysis.
Section 3
Decreased amplitude of sensory responses suggests a lesion at or distal to the dorsal root ganglia, since sensory roots proximal to the dorsal root ganglia are not assessed with NCS. EMG further refines localization and provides evidence for the chronicity of the lesion. When a muscle is denervated, individual muscle fibers fire spontaneously, resulting in fibrillation potentials and positive sharp waves (Fibs/PSWs). Spontaneous activity in the paraspinal muscles suggests proximal denervation (such as in radiculopathy) because the paraspinals are supplied by the dorsal rami. Spontaneous activity signals new nerve twigs to arise from intact nerves nearby to supply the denervated muscle fibers. Previously denervated muscles can be reinnervated by axonal regeneration and sprouting nerve twigs from unaffected nearby axons. These newly formed axons are thinly myelinated, so conduct slower. Also, newly regenerated neuromuscular junctions are less stable. As a result, the duration of motor unit action potentials (MUAP) becomes prolonged and the morphology becomes more polyphasic. As the connections mature, previous atrophic fibers grow, and because more muscle fibers are now innervated from single motor units, the amplitude of the MUAP also becomes larger over time. Thus, increased duration and amplitude of MUAPs on needle EMG are signs of reinnervation. The force of a muscle contraction is a function of the number and speed of motor units. When denervation occurs, the remaining motor units fire faster than is appropriate for the number of motor units firing, referred to as reduced recruitment.
Our patient had an absent right radial sensory response and decreased left radial and bilateral median responses. Radial motor response was decreased on the left and absent on the right. So the lesion is at or distal to the dorsal root ganglia. On EMG, there were fibs/PSWs in the deltoid, pronator teres, and extensor digitorum communis, indicating denervation in the distribution of the axillary, median, and radial nerves, respectively. Evaluation of the cervical paraspinals was impeded by incomplete muscle relaxation. Reduced recruitment was present in our patient's deltoid and biceps, suggesting denervation in the axillary and musculocutaneous distributions. There was motor unit remodeling in the biceps, indicating reinnervation in the distribution of the musculocutaneous nerve. Based on the multiplicity of nerve territories involved, we conclude that there is electrodiagnostic evidence for a patchy brachial plexopathy.
Questions for consideration: 
Section 5
Nerve root enlargement, peripheral nerve enlargement, or enhancement of these structures is a sign of inflammatory or infectious process. Our patient's MRI of the brachial plexus did not show compression, nerve enlargement, or nerve enhancement.
The patient provided additional history. Ten years prior to presentation, he had left hand numbness and weakness associated with shoulder pain that lasted 3 months and resolved completely. His brother had multiple episodes of wrist drop since the age of 7 that improved over a period of months, but left residual numbness and weakness such that he wore a wrist brace. His sister also wore a wrist brace. His maternal grandfather had 3 episodes of transient foot drop. His daughter had numbness and pain in her right arm that lasted 3 months and resolved completely. 
